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^ (57) Abstract: Covered expandable stent (i)having preferably one or several side branches (2) for inserting into the vascular system 

^ by means of an introducer sleeve (11). The covered expandle stent (1) comprises: - a tubular body (4) provided with sutures (5) 



running along and fixed at spots on the circumference of the inner surface at a number of spaced apart locations in the lengthwise 
direction of the stent (1), which sutures (5) in a compressed state of the stent form loops extending to the centre of the stent (1), - 
2 g ui ^e wire(s) (6,7) inserted through the loops keeping the stent (1) in a first compressed state, prior to operation the stent (1) having 
been further compressed and inserted into the introducer sleeve (11), whereby during operation the stent (1) is pushed out of the 
^ introducer sleeve (1 1) assuming the first compressed state in which the stent (1) is navigable so as to achieve the correct location, 
the guide wire (6,7) being adapted to be removed thereafter, whereby the stent (1) assumes a fully expanded state in which the loops 
^ of the sutures (5) extends around the circumference of the inner surface of the tubular body (4). 
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"Covered expandable stent' 1 

Field of the invention 

The present invention relates to a covered expandable stent having preferably one 
or several side branches for inserting into the vascular system by means of an introducer 
sleeve. 

It is also of great importance that the graft to be deployed is customised to the pa- 
tient's anatomy. 

Background of the invention 

Stent grafts are at present well known in medical practice. They usually have a cy- 
lindrical shape, and are often covered with biological compatible material such as Polyes- 
ter or ePTFE. Several kinds of stents exists, some are expandable due to the rise in tem- 
perature when they are exposed to the blood, some are preloaded "springs" and some 
have to be expanded by a balloon. 

Covered stent grafts (or prosthesis) are devices used to treat aneurysms. These 
prosthesis are inserted into the vascular anatomy system to exclude the aneurysm from 
the blood stream. Thus, insertion of a vascular prosthesis from the iliac arteries (see fig- 
ure 1a) can treat abdominal aortic aneurysms. The prosthesis is preloaded in a tube (or 
introducer), and when correctly placed the prosthesis is pushed out of the tube (introdu- 
cer). It is vital that the prosthesis is placed correctly. It is especially important to keep the 
renal arteries open (see figure 1a). On the other hand the prosthesis needs to be firmly 
connected to the artery (in this case the Aorta). This means that there needs to be a 
healthy area between the start of the aneurysm (proximal end) and the renal arteries. 
This limitation in use applies to other parts of the vascular system as well (Aortic arc, Iliac 
etc.). 

Summary of the Invention 

The present invention solves the limitation in use by providing a customised cov- 
ered expandable stent, having one or several side branches for inserting into the vascular 
system by means of an introducer sleeve, characterized by comprising: 

a tubular body provided with sutures running along and fixed at spots on 
the circumference of the inner surface at a number of spaced apart locations in 
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the lengthwise direction of the stent, which sutures in a compressed state of the 
stent form loops extending to the centre of the stent, 

a guide wire(s) inserted through the loops keeping the stent in a first 
compressed state, prior to operation the stent having been further 
compressed and inserted into the introducer sleeve, whereby during 
operation the stent is pushed out of the introducer sleeve assuming 
the first compressed state in which the stent is navigable so as to 
achieve the correct location, the guide wire being adapted to be re- 
moved thereafter, whereby the stent assumes a fully expanded 
state in which the loops of the sutures extends around the circum- 
ference of the inner surface of the tubular body. 
Preferred embodiments of the covered expandable stent according to claim 1 are 
further explained in claims 2-6. 

Other objects and advantages of the invention will appear from the following de- 
scription. 

Brief description of the drawings 

For a detailed description of a preferred embodiment of the invention, reference 
will now be made to the accompanying drawings, wherein: 

Fig. 1a is a sketch showing a stent graft located in the vascular system, 
Fig. 1b is a sketch showing a 3D image of the vascular anatomy of a patient, 
Fig. 2a shows a stent according to the invention in a first compressed state includ- 
ing a guide wire, 

Fig. 2b shows the stent in a fully expanded state with the guide wire removed, 
Fig. 3a is a picture of a stent with guide wire mounted, 
Fig. 3b is a picture of the stent of fig. 3a with the guide wire removed, 
Figs. 4-9 are sketches showing the different steps of deploying the graft in the 
vascular system, and 

Fig. 10 is a sketch showing an arrangement for positioning the stent in the vascu- 
lar system. 
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Detailed description of the preferred embodiment 

With reference to fig. 1a a bifurcated stent-graft or a covered expandable stent 1 
having one side branch 2 is shown inserted into the vascular system to exclude the aneu- 
rysm from the blood stream. 

First of ail it is essential that the stent-graph (prosthesis) 1 to be deployed is cus- 
tomised according to the patients anatomy. The shape and dimensions of the prosthesis 
must be individually adapted. To make a customised vascular prosthesis three- 
dimensional (3D) information of the actual vascular system is needed. This can be ob- 
tained by several imaging techniques. Magnetic Resonant (MR) or Computed Tomogra- 
phy (CT) has been used, but another alternative can be 3D Intravascular UltraSound 
(IVUS). The latter technique is described in US Pat. No. 5,830,145, "Enhanced accuracy 
of three-dimensional intraluminal ultrasound (ILUS) image reconstruction". With the 
three-dimensional information available, a customised covered bifurcated stent graft 1 
with a side branche 2 can be manufactured. All dimensions like diameter, length, angles, 
curvature etc. can be decided from the 3D image available. An example of such an im- 
age is shown in figure 1b. 

The customised graft 1 has to be securely deployed. In order to do that this inven- 
tion describes a unique, but simple method to ensure that the graft 1 is placed correctly. 
The deployment of the graft 1 in the vascular system will be explained below with refer- 
ences to figs. 4-9. First of all the graft 1 has to be loaded into an introducer 1 1 with 
guide-wire 6,7 mounted. The guide-wire 6,7 is mounted in such a way that the graft 1 will 
not expand fully when it is pushed out of the introducer 1 1 . This will enable navigation of 
the graft 1 also after it has been released from the introducer 11. In order to successfully 
deploy a graft 1 with a side branch 2 it is essential to be able to navigate the graft 1 at 
this stage of the procedure. This is the main object of this invention. A picture of the 
guide wire 6 mounted is shown in figure 3a. Suture 5 is attached around the graft circum- 
ferencially in the way shown in figure 3b. This suture 5 is a certain percentage longer 
than the circumference of the graft 1 . A "short" suture keeps the graft 1 more compact 
than a "long" suture. Another object with this invention is that when the graft is mounted 
on the guide wire 6,7 it is possible to move it in the long-axis of the graft 1 by pushing 
with an "over-the-wire" catheter or similar instrument. 

The body of the stent graft consists of any kind of self-expandable stent, such as a 
GienturcoZ-stent. The GienturcoZ-stent includes self-expandable wires 8 made of 



WO 02/19948 PCT/NO01/0036S 

4 

stainless steel, see fig. 2b, arranged in a zigzag pattern on the circumference of the inner 
surface of the stent 1. 

Again with reference to figs. 4-9 the procedure of deploying a graft 1 with a side 
branch 2 will be further described. First of all, guide-wires 6,7 must be inserted both into 
the main vessel and into the branching vessel. Figure 4 shows the guide-wires 6,7 after 
they have been inserted. 

In figure 5 the introducer 1 1 and the guide-wires 6,7 are shown. The graft 1 is still 
kept inside the introducer 11 with one guide-wire 6 through the main part of the graft 1 
and one guide-wire 7 through the branching part of the graft 1 . When the graft 1 is 
pushed out of the introducer 1 1 . as shown in figure 6. The main part of the graft 1 will 
follow the path of the guide-wire 6, which is passing through it, and the branching part of 
the graft 1 will follow the path of the guide-wire 7 passing through the side branch of the 
graft 1 and into the branching vessel. Since the graft 1 is mounted on the guide-wires as 
shown in figure 3a, it is still not attached to the vessel wall. This unique feature enables 
the surgeon to move and/or rotate the graft 1 until it is found to be placed correctly, 
shown in figure 7. Once the graft 1 is correctly placed, the guide-wire 6 through the main 
part is removed resulting in a sudden expansion of the graft 1 main part. The main part of 
the graft 1 is now fully expanded and therefore also attached to the vessel wall, shown in 
figure 7. Next, the guide-wire 7 through the branching vessel is removed and in the same 
way as the main part, the branching part is expanded and attached to the vessel wall, 
shown in figure 8. (E.g. The side branch should be fixated with a stent or the side branch 
should consist of a stent graft, self-expanding or balloon-expandable.) Another possibility 
is to expand the branching part of the graft 1 first, which enables correctional navigation 
of the main part after the branching part has been attached to the vessel wall. Removing 
the introducer 1 1 , as shown in figure 9 completes the procedure. The lower part of the 
graft 1 will expand and attach to the vessel wall immediately after it has left the introducer 
11. 

A micro positioning device 9 and/or the introducer 1 1 may be mounted on the 
guidewire(s) 6,7 and/or the stent graft 1 . It will then be possible to mark the position of 
the stent graft 1 and/or the guidewires 6,7 on a position receiving device 10 i.e. in a 2D 
and/or 3D visualisation scene and thereby ensure a correct deployment fixation. The 
visualisation scene may be generated from 3D preoperative MR and/or CT or from intra- 
operative ultrasound. 
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CLAIMS 
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1 . Covered expandable stent (1 ) having preferably one or several side 
branches (2) for inserting into the vascular system by means of an introducer 
sleeve (11), as the stent comprises a tubular body (4) provided with sutures (5) 
running along and fixed at spots on the circumference of the inner surface at a 
number of spaced apart locations in the lengthwise direction of the stent (1), 
characterized in that the sutures (5) in a compressed state of the stent form loops 
extending to the centre of the stent (1), whereby a combined guide and release 
wire(s) (6,7) are inserted through the internal loops keeping the stent (1) in a first 
compressed state, prior to operation the stent (1) having been further com- 
pressed and inserted into the introducer sleeve (11), whereby during operation 
the stent (1 ) is pushed out of the introducer sleeve (1 1 ) assuming the first com- 
pressed state in which the stent (1) is navigable so as to achieve the correct loca- 
tion, whereafter the combined guide and the release wires (6,7) is (are) removed 
and the stent (1 ) assumes a fully expanded state in which the loops of the su- 
tures (5) extends around the circumference of the inner surface of the tubular 
body (4). 

2. Covered expandable stent (1 ) according to claim 1 , characterized by the fully ex- 
panded state of the stent (1) is provided by self-expandable wires (8) fixed and arranged 
in a zigzag pattern on the circumference of the inner surface of the stent (1 ). 

3. Covered expandable stent (1 ) according to claim 1 or 2, characterized by the self- 
expandable wires (8) are formed of stainless steel. 

4. Covered expandable stent (1 ) according to claim 1 ,2 or 3, 

characterized by the guidwire(s) (6,7) is (are) provided with a micro positioning device (9). 

5. Covered expandable stent (1 ) according to anyone of the previous claims, 
characterized by further including a micro positioning device (10) mounted on the stent 

(1). 
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6. Covered expandable stent (1 ) according to claims 4 or 5, characterized by the mi- 
cro positioning device (9) is (are) communicating with an external position receiving de- 
vice (10). 
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Figure 1b 
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